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ABSTRACT. For a separable Banach space X, we define the notion of a co+-type on X and show that the existence of such a type is equivalent to the embeddability of co in X. All these types are weakly null and fourth dual (i.e. of the form r(x) = llx +J g9 for g E X****)-We define the II+-dual types on X (these are generated by sequences in X**) and prove that they coincide with the fourth dual types on X. We also prove that co+-types are fourth dual types.
Introduction.
The concept of a type on a separable Banach space X (i. Maurey's results were refined by Rosenthal in [6] , where the important class of 11+-types was introduced and shown to coincide with the class of second dual types. The existence of such types is characteristic of nonreflexive separable Banach spaces and implies that the positive face of the unit ball of 11 embeds in X almost isometrically. Rosenthal also defined IP-types for 1 < p < oo, and showed that their existence implies the almost isometric embeddability of IP (for p < oo) or c0 (for p = oo) in X. For p = 1 and p = oo the converse also holds [4, 6] .
In the first part of this note we introduce the notion of a co+ -type and prove that co+-types have properties analogous to those of the 11+-types. For example, their existence implies that the positive face of the unit ball of c0 embeds in X almost isometrically. Also, a symmetric type is an l?-type if and only if it is a co+-type, in just the same way that a symmetric type is an 11-type if and only if it is an l-type [6] . The existence of an I'+-type on X does not imply that 11-embeds in X. It is therefore rather striking that the existence of a nontrivial co+-type is equivalent to the embeddability of c0 in X (Theorem 1.8).
In the second part of this note it is shown that all co+ -type are of the form r(x) = llx + glj with g E X(4) (X(4) is the fourth dual space of X). We show that all such functions are indeed types, and we call them fourth dual types.
Limits of sequences of second-dual types are themselves types, called dually generated. Within this class we define 11+-dual types, analogously to Rosenthal's 11+-types and show (Theorem 2.6) that 11+-dual types are precisely the fourth dual types. Using this theorem, we are able to characterize fourth dual types of the form r(x) = llx + gil where g is a Baire-1 element of X(4).
The class of fourth dual types provides interesting questions for further study. Throughout this article, we denote by X a real separable infinite dimensional Banach space. X**, X(3) and xt4) are the second, third and fourth duals of X, respectively. PROOF. Let r be a co+ -type on X and (xn) a sequence in X which co+ -strongly generates r. According to Theorem 1.5(a) for x = 0 and E = 1, there exists an 1 E N such that PROOF. If (xn*) does not satisfy (10) for some E < 0, x E X and all 1 E N, then we can choose inductively a sequence (ym*) of far-out convex combinations of (x**), so that (y**) does not dually generate r. Hence (x**) does not strongly generate r. The converse is immediate. DEFINITION 
A function r: X --R is called a fourth-dual type on X if there exists a g E X(4) so that (11)
r(x) = llx + gll for every x E X.
In this case we write r = tg.
It is not immediate that a fourth dual type is a type on X. In fact, as we prove in Theorem 2.6, the fourth dual types are precisely the 11+-dual types on X, so they are types on X. The proof of Theorem 2.6 will use a concrete construction of a strongly dually generating sequences for rg. What is more, this sequence can be obtained from any given sequence of convex bounded sets Wn, n E N, in X** such that g E Wn for every n E N, as described in Theorem 2.5 below. For any subset A of X** (or of X (4) Thus'(18) follows, and hence r is an 11+-dual type on X. According to Theorem 2.6, r is a fourth dual type on X.
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